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Abstract of JP2003279318 
PROBLEM TO BE SOLVED: To provide a line 
width measuring device capable of directly and 
exactly measuring length of bottom side of a 
pattern regardless of a shape of pattern cross 
section of a measuring sample. 
SOLUTION: An optical microscope projects an 
object to be measured on a transparent 
substrate, an imaging part images the projected 
object to be measured and converts to image 
signals, and a line width measuring device 
measures the line width of the object to be 
measured. In the optical microscope, a stage for 
holding the transparent substrate nearly vertically 
is provided. The optical microscope projects the 
object to be measured from the back of the 
transparent substrate. 
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tfefcMM-s«*^«fc* i &46i*w*^B&^ 
±iesa^s«^^ LTiWwwKB-ciww-* - i *» 

*»|***Lfc«****iJ:tf TFT «R©Vvf *14»T?*> 
5 ] M** 3 Btt®ttmH££B£**V'-r, 

s. 

[»#« 6 ] M*4 3 !B*©i»«g9J£3&BU:*5V>T, 
fcfjtf S;fcfcttaS**s.fctf TFT SSrovN-fixd^t?& 
* t K 4 <? r»W*^©«W3e»©«/h-+**r«)6t- 

[000 1] 
[0 0 0 2] 

[^*CDgflf] 3fe^S£&&i CCD *^?«OI»jM 
l^fifc $ ftfcgaH^ * - ^ «>*IB &8J£1" 3 l£BI~ & 



««cKMt-r53t («*.«, #**§u 
[0003] *iaroi5^^7^S««, t'^^t' 

^TV^ LCD O^SffitLT^ffl^^ 
5*JWW>**$tt, l id x 1 id )E 

/fotl/^. tfyXgtS 1 ©ff^fi, 0. 3 mm ~ 0. 7mm 
ggT\ ?WflP"«^— V A , B ©J¥#- e 14, 0J*.tf, 1 
um Wm'tfi — Wtte c Hu 8 (in , d tt, 

10 /*m tv>9i5^ *«>T«lB4/<*->*r»*L, 

[0004] tt$e>!ftf|g|£Sft«rBI 3 ic J:o"C«WW 

^H-Cfo5o l tt*«*W» 2 ttStRttJUtM' K, 3 14 
4 (4 Z 5ttli M£MK««k 

6 Ht y it*MMMk i s 9 

M&su 10 i4»£iHff** u fct xy xr-sw* 

95, 12 I**-;?, 71 «4*f<&UVX, 72 titflfll'V 
X x 73 l4*3fcl->-X % 7414 tf- AX 7 s >J 3„ 

V^5o 8 tt CCD -fi^y^n IWM 7"C 

12 crt , tft mx-m^fitcMmm 

[000 5] B3IC91-J:9I^ %M 9 *»5>W**n 
fc3ttt, 73 , tT— A^yy 74 , ft® 

u>X 71 ^iio-C, 3 lcl»K$n^»£Ktt 

1 ©Ma©«»ic!«i***t5. 7 wt, 

«^©KW*Sr*f*v^ 71 ttM^X 72 5r^L 
•C»BIS5 8 ifciBfift-r*. 8 tt, tott»# 

©9fao«», »l^^-^5rStL. MBA 

#i LTffl^©J»95 10 citiurrs. a>js®j»ifi5 10 

o^8c%«BnicmKl'« 12 KB*"*-*. 

^ 12 »»]£4M«H- 1 ©SiBt^*i©SJ^ffitSr** 

•rs. «je»ipiB5 10 xy ^9- ^bwwb 11 
1 1 mm% 15 x «*iRi«i«gi5 5 1 

Y 6 ft, R*« 3 ±©SS»*.^ K 2 

ic, xy ^y-«H»PP» liowaKy&c-cMbSiis. 

3 H^1-5t>©T*fc?.. Z 

tt^H, |BIC<SBlc45J:5^»B*Hfc*¥*ilWB 
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7 ©«,6f£fiSrfafi-r5. Z0£l>i^ (23©&<gai 

[0 0 0 6J 04i:J:ot > g#ftft^-fe8iJJ£*&Jl©J® 
afcBilUcRm-'S. 04(a) tt, 12 
itfc, 8 tfiWfcUfcHfcW* l ©B&©-#|-? 

*>5„ 124(b) Hi, 124(a) ©jfflftfcOV-CWliS-H 
mWfcM) ©-fiffl&*i"E"?*>5. 124(a) I' 
*jvvC, £££ Li liiHIWt l ±K»**iifc^^ 
-V 500 fcflWJo-CV^S. 124(a) t (b) \Z.7rrfi.o 

«c a&a 8 jis«*LfcMjewft i (ommn&ft. m 

*.li, l Li ±©JME»**s, Li in 

[0007] m*wrtmmfe<D&m*&t l-ch, w 

■Ctt, IMMM&te** ft * 51 & 100 % 

t U S/hff*^^^ 52 £ 0 %£ U * MWJWgW' 
^</V 50 %<Dffg^^ 53ldffiS-T5 a #@©B?lf£ 

b #ioiiri<ofiii^ Nab t-rs. ft&L- 
i <Dm&®mt&im s t^m^mti i * 

i oiff x H, 5t(i) -c*»5r t^-c^So 

X = k X Nab (1) 

r.r-c, 04(a) <ds^$ — v 500 ufWUftft. #y 
*g«*©i>©-cfc9, 

[0008] tt*©*«J8Si6«-Ctt, 7 >"7°^© 
3t2S 9 73SriSL-Ctf-A^y!; 

y * 74 -ears ft, nmwx 71 £/rL®¥#-e& 
i wsat^fts. »«»w i 

71 -T?ffi*£ft, tfjHuvX 72 Srfl-U ft 
ft«H 8 ft#2B 8 tt7JW3ftfc#?MMMI 

»k:**l-c«£«»» io mm*-*-*, mfemwu i 

0 Hi, Aa$ftfc^«#«r«ft««U ft|£tt» 1 

03Sfao»^osi«» awe***, xyz GLwrnntfafam 

jgig*3s«:£ffiU 12 ^-etS7*-7 ? 

McS»L-c*=i* 12 lcfcb7ai-5. 12 H, SI 

£Ktt i ©Sl5g#grCfcSi?rM©SS#©PKfe, SIS* 
#, XYZ flcB1IMIfcllM*»MI***i'*. 

[000 9] HSKft 1 «> X ttTJI^ftWSC 5,Y<* 
75ftft«SB 6 , K*t£ 3 frbmtitetlt XY *y-3> 
fcfcftU Em*.** K 2 U 3 

TRfcU XY ^x-^H, X 

ftffifg 5 |Cio-C*¥ X TJIpJI^IBjU Y ffi^faftlf 
SB 6 iCioTY LT, 1 ©FtM© 



z N*MMNM tt, SE z (%M) TJrsnc^tt-x? 
X^ftfttt 7 eft£ffiBK:M£*tt l 

[ooio] ft^ctnfv io H:, H^Ufcva* CPU £ 
*U «Mi»«ilft©M«i«rfT5. JBJeflSfPW 

10 H, XY x?-3?|gfM 11 fcftJ«t-§-Sra9ft* 
« 3$r^«i$-a:, l ©BfH«£*#*ftft* 

7 ©MSHSt-St^-fra. *ftlCJ:o-CXY *7—*?W® 

u u h, 3 <D®.w.*mwi-z. 

MCMM 10 H, H*L4vMW*P«#l*«rtf'l/C Z 

i»7j(R]ft«95 4 -KiMWffir-frfcao. ^ffiai^istaittea 

|gft 10 T*, Z W*fS]ftffiSi5 4 ©tett?:«l^1-5o 
[ooii] SJ^fW i <r>/<9— v©»fffi^^Ji 

5, ftstee 8 ijsftft-t-sefcftwiiss^ti, i2 2©«t 

ptC/i5. I2 2©»g8i^ 201 Hi, ^f7^S«<0»^ 
/^-ySr^tfcfiH (.MM) t*b<n>% Ll ^7^. 
Stt l t^o^y^-StS l ±lc»j**#vfc2Mlo/"< 
^-V (/^-y a , ^^-v B ) fcJSItSixfcft^- 
.©Slt*©««aa»«r*t-. i^<S©ai3£H, iSy^WS. 
1 KUftdSHfc^^-V AMB ©Wrffi, $H£, if 
l ^ A B ©^9^S*Etfttt 

B -CH, 3t Ll ©Kltt- 
±9, ±m<D&£^&& TNab <nngffi& 201 ©libSP ab 

T52 W?*WSL 1 fcftftfcbrv^JKK^ffiB) 
SP^©S$ Bnab {CO^TH, ffSSE^ 201 ©»«^ 

H. ±jS©S$ TNab tCOV^TH, WSiSJg 201 ©Dfl 

iSKffia^iW^ (#b^&S) ©ft^ Bnab dS, #S 

201 a»&#&ivr««rctftv\ *fcHtc, 

a , B VN-rn»c*5VN-ct. *©±»K:aiJo^^- 
[0 0 12] r©i5(C, «R^^-^0-+itr^B58[*: 

aj)g-f-5a*Hi> i22-cfcKWbfcj:5K, m&**— 

^©^■jfe^, 5 Mm ~ 15 it in gft, J¥£)d 5 1 /J 
in ~5 nm |Bgtft«)T/hSv^«), if7^S«i:©^ 
»5*a©PflHt. mft©i5*E*l©ft^'fcHx 

[0 0 13] 

[»Wj6S*StLJ;5i:i--5KH] 
H, «A»Ri:*5— 7^A'^d»b«j«*n» 

±K*B!0ftSr»J*i"*iBet?» ft«»3eft38EftfT5. 
■t u~c, *2BS@K©ll#i©fFI5Hi, lWJ6L,fci5Kft* 
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■e*>». 'iw»e©«*8frett. anew (#7*s«) 
*i&ai;£-*-5^t-tt. ±m<DM& TNab *nw&fc<r> 

HUSttWeaS^b. Sl^^^fc TNab omA^Tiawft 

$ BNab mtf, aikttifcttsww*^-^*^ 

^ffibT^Wb-CV>5 0 SEot, Ti2<£>fi£ BNab liH 

■nc»ssjtfcit"^tt*v^fc«), jEflkftffl&p-ctft^ 

[0 0 14] 

SUS^tf ft 5 £ 5 K. Lit h whZo 

[0015] bp*>, *%w<D»mw%3>m*, mife® 

£a»6«3lMWIlJEfcBfc*sv*"C, ±E«B«S&±K 
BBU ±B*M**Sr±BJSW*»fc * 9 JUBWJ6* 

ia»fci£B-e«B1"5'{><&-es>3. #&9§<o&tl 

5-7-f^ft»**ft*:***«*sJ:tf TFT S«© 
V vf 5 Z t fc 1" 5. 

[ooi6] *»H©«iWja!i«Ht, wm^tt 

tfLT»B**«B«iBi:. JjeaHkgBa>&e>RBft 

fcfrfefcalMIweKBfc*^ ±KS&£IB*3J:U ! 

fcffiifc KftMKEBU ±BKESW«*Sr±E«3tS 

[0 0 17] *«9la>JtNHH£KBI*. Xfc±E 
H£WS*£J«- 5«*85* fc(4±!2S^fi©v vf ix 

&£±fE$fl£S«#IS tfj&frfalcft 5*5 l-*8fi& tfc^ 

jjte*lfc«*StR*5.fctf TFT StROV^il!S»-C*)<5r 

[0 0 18] *JW!©«W«J6**tt. 
$ t B£$B 1 1- <t o xmW ft # 7 *S«±<£>«iH!l5t&l 



•(0»/Wj£SriBy^1-5i6HijB!l^Si-*3VNT, ±Bttffl 

*HWOilHiai«*S»±, ±!2SWft#7 7.g« 
MMRKKBU ±fB&»J£feSr±i2#7*g«rog{|liJ 

[0 0 19] *55W<D«MiS13t»eW:, 3H££ 

»|£&&SBLTB^{f#l;:£&*5BB«£, 

fcfi*9— 74 A'^*fctt TFT g«-C&5r. b&W&L 

t -fa 

[0 0 2 0] 

JUlftSix-CVNftv^fflSlg (SBXff) 

[00 2 1] i3(D^SIiDj: 5 fcx SSSrKiSLT 

7^>£« 1 Sr^fflESUfc*^, ^f7^«S 1 ©** 
m X 1 m , J?$*S 0.3 m ~ 0.7 m SS-CfcS 

<x») -rs. *o*»©«-fi > * s 
a«v^ fcsvM*. wmmk 7 «>i(jftiuej:9A 

tv^tiE^Sft^By5£!i5B»tftS„ ^T, *36io-S 
ifi^-ett, SESr@^-f-5 XY *?-V*WsfaWBLW. 

[ o o 2 2 ] E l ft, *5SW©-*lfi«<o*HiSI3e^g 
©**ttft«j*«r*i-7*oy^H-e*>*. SI3ttW 1 
«rftiVff 3' tSI5«I^ 2' a»&«Mt&*l5 XY 7.r- 
S^KIWM-*. WB*to 1 Wmx.*4 K 2' -c 
ttflBfcftS^ »»« 3' -cao^ttitsf l.©HUa»Sr» 
*U XY ^y— XY ^7*— S?li» 

13fca*.WUbn, HCIW l *s«tfSttK:ftSJ:5 
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M) "C*>9. £«iJ#8J£1-5fc»©$K/<y"->a 5 #^ 
ffi (£«) t?*>So *©<i!l©»J&, RtflBlMfeWc*# 

[0 0 2 3] ft® 9 *»blUA**tfc*4 J , 
73 , tf-A^^y y* 74 , ttfel-VX 71 Srilo 

-c, »*k 3' W9*xm i 

©, a^^— >©#j£SiiTVvfcv*BHli©3ra©a£ 
K^^-v A , B i-CRWUT, 3fc¥Wmk 7 Sriio 

-c, .Jt*tt 8 -eSfcSfta. a«»w i 

8 imVttzmfe'* * - v©lMfc©W 
ffl&M 501 14, 05 Vcytfri. 5 f 

v>®m<r>m-&\t. mswb i ©/^-^ amb© 

tiff, BPo, ^«?©^©T3fl (#bA$|S) Sr«&f6 
5. — > B -er±, ft&Biflikmffl^ T . 
>>2©*£ Bnab &»a»©Dfl8Blig©S£ ab fcKSiv 

t>, *(i) lc^o-CSJ^1-5rtdSt?#5o *LT; /< 
$ — V A fc*SV*-Ct>IBI«fc, Tffl©*& Bnab £»g 

«»#aa-e, *(i) K*o"ci«w-arfc!8«-e*». 
I0 0 2 4] 06-0914, *w^«wtj6»e»aj3ett3pi- 
Ufc#e-©B*© l WC, ^JlsSWi:**^ t © 

av^aHia-e&s. 06~09©s»ri, Mc^tta 

icH^m^Sl© ITV ( 1/3" CCD **7) 

y^n (H** 768 ( H ) X492 ( V ) ) , 
U—h 30 Hz (2:1 /f^-u-^) } *»6>J*5J6» 
g& 8 fcioTBl#Lfc. 06 {4, MX 50 0W» 
wyX 10 fflf) f TFTS«©-SPtr^ffi!l (JbflD 
IfeU 0 7I4SW (T) d^feJWlUfcBikSrSi-H-C* 
5o 0 814. MX 50 mb8L {tt<fo\s>X 20 ffif) 

-e TFT a6K©-»*««d»fejmb» H9ttWI*»& 

[00 2 5] HI 6 iCaMv*^ — X4, *:©^©PHfe&» 
5>PJf>*^«t 51-, — V 601I^*5V>Ttt^:©^^ — 
> 601 ©Ji'icJEJtgiJ©^!?— V'Bl^i^So'CVNSfc 

©, A?^-^©*#w»Kiis**h«-f, />*^-^«©ai 

l£4:50 7©^Jf©PHrcl4, iC/^-V 602 »4, 
Wtelcgg^StfiSfc©, 602 ©^-ife^tfaiJI- 

5rt^pTHt*5o 08 tig 9 14, t£*©&ffii#3ll 
W©Stfff"P» ©#7*g«©l^— <D/<# — VtCOVN 

T, «|£0ai£U;fcit©$J;&4fcot£lttW-3fc© 
©0-efcS. &#©8»K<kS0 8T?J4, BattfeaPP 
<BSg©3fflF-C*-t"i: 0.03 nm T-fc9, #3gW©ft$f «C 

±5H9-eii, ffmttS:«iWIS©3fS-c*1-4: o.ois 

*fgW«rlU6-t"S-t{cj;oT, »*ff-+Ss©«l5eas, f? 
3M4&<, U*»<>, «3lEft«©*S*«feJ:9jE*KtH8 



[0 0 2 6] *»«Ol45*Hl«li:Lt, 
>f K 2' tK^ffi 3' "C«l«*ix5*"fey hm&b U 

13 a>bi»prtt4: u *j©«jaw- 1 

' LfcSftiWititfW K 2' 3' -C«J&$*vfc#-tr 

yb 14 •KSaH-J-ftriT?, **K«3SIW ©£f&& 5 

tf$#rS]£<4«-f tfcdN Sit^fRjlctie-t-3 

«^E«HEfflrt<t?>tf*>5eS©^l«S:l*fc* 

[002 7] H 1 0 14, *%^©te©Hli6^J©ilS 

ffiS>J«$lfi©*^*^i"^ n y ^ 0-?*>So H 1 0 ©H 

tefci-m, xy ii ©MfPfcisermtt 

$*1,3 X «b^|«9llH)lfK 5 t v MZfaWflm 6 as v « 
1 5r^«UTV^5 13 Srtbd»L, W£W 

» 1 ©3fa«^*r»«li-5. w©»^-t>, 01©#lt 

ia«iic, xy xf—vmom ii ©flj^wscT, x m 

5 k Y <**lft«tfll«B 6 Sr^ft^nS. r 
if *> 6 -c t> > r t I4§g e> i»-c*> 3o 

[0 0 2 8] 

(1) »OOTa»fe-©a«*«*fcTOfcr3£4:fcJ: 
or, ^^SfK^^->-^©SSt©«*SIJ»©a« 

±©«W»«©8W»R-t fc#Jfc $ Hfc^K^^ - >-»c 

ov>x, 3Eai!iBfa-f6a«aia«aEtff5r4:«s-c 

(2) 0.3 ~ 0.7 mm ©©^©SWS^Sr, SitlCgBB 
-f-Srirtctt), **H«ai:©a*Ea*1lfK-a4: 
49, XY *^-3>fca*fc»a»LTWWIMRlc«lli 

(3) 1 m X 1 m t7CS^5jSSS«, #7— 

^sa, tft ss^©sws«±{-^$nfc^/^ 
[si i ] *B«©-iatwi©a*sai^e©s*«j4 

[02] |63l5©JMg**Sr»Wi-*fc»OH. 
[13] «*©a*«j4»««JE8«©«««r*i-^ 
p y ^ Ho 

[H 4 ] ^tj£iB'JS«! ! a©JS3l2rffi*-l-iaPJ1-5fc»© 

So 

[B5] ^^©aiS^feSrUiM-t-Sfc*©^ 
[06] f6*©*jfeT?a« UfcB«©— H*r»+BB. 
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[127] #»W©3H6-ClWLfcM*©-«*:*-*" 
12. 

[12 8] feXnjjm-em&UKM&v-W**?®' 

[12 9] *&wa>%m-ew&Citm&<D-ffl**-t 

l2o 

[12 1 0 ] *|g^O-|il£^OiS<gJIJ^fiWS*W 
[121] 



i : mm.n. 2, 2' : xsam*.^ k, 3, 3' : 
mm. 4 : z te^^mm, 5 : x toUfamm. 

6 : Y to*ft®m&; 7 : %¥MR«U 8 : «{fe 
9 : XX. 10 : S»J^SlJ«Si5, H : XY Xt—V 
•Wttm: 12:*=*, 13: BIB*. 14:**y 
K 15 : Z M«HmK> 71 : jSt^X, 72 : WflV 
yX, 73:*3twX % 74: X—J^xW 
200 : #7 *S«U 201 : MSMM. 

112 2] 




5 : x w»isiom» e : vvamma. 7 : *wsuw. » -. ama 

9-.XM, 10 11 : XTX»-J>WWfc 14:*=* 

U:HSft. 14 UtZMRWK 
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ABSTRACT 



To increase operating efficiency and prevent operating 
errors, such as adjustment errors and the like, by automatic 
computation of the distance between the workpiece align- 
ment marks, according to the invention, workpiece align- 
ment marks located at two locations on a workpiece are 
subjected to image recording by alignment units, their 
positions are stored as first positions, then by rotation of the 
workpiece by a preset very small angle, the workpiece 
alignment marks located at two locations on the workpiece 
are determined again, and their positions are stored as 
second positions. Based on the data of the first and second 
positions, the distance between the workpiece alignment 
marks is determined. Then, based on the distance data, the 
angular offset of the workpiece is determined. After correc- 
tion of this, angular offset, the mask and/or the workpiece 
is/are moved such that the images of the mask alignment 
marks and the workpiece alignment marks come to rest on 
top of one another. 

1 Claim, 7 Drawing Sheets 



(CCD- camera)5d 




r ^A„+|H t=f 7 



